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cost of construction in deep trenches in water-bearing soil, and the difficulty of connecting the tributary sewers satisfactorily with deep-lying mams. All these mains run to a station containing five pumps, each with a nominal rating of 27,500,000 gal. a day against a total head of 72 ft. These pumps force the sewage through two lines of 42-in. oast-iron mains 4,550 ft long into a sewer about 1 mile long, discharging by gravity into the main outfall sewer.
Between the arrangement of sewers in the Borough of Manhattan, discharging both storm water and house sewage through short lines and many outlets into the nearby rivers, and the arrangement at Baltimore, with its separation of the storm water and the sewage, its high and low levels, pumping stations, long outfall sewer and elaborate sewage treatment works, there is an infinite variety of combinations practicable. In every case, however, the topography suggests the natural drainage and the street plan exercises a more or less strong modifying influence. One of the most experienced old-school American engineers, William E. Wortheu, the seventeenth president of the American Society of Civil Engineers, when he was retained to plan important sewerage improvements in Brooklyn, had constructed a large relief map of the district in order that he might see the whole topography of the area clearly while considering the existing troubles and the various remedies for them. While such a map is unnecessary in most cases, of course, topography is sometimes far more important than street plans In every case special attention should be paid to the low-lying districts, for it ia there that the largest sewers must be built in many cases, and the difficulties of construction are the greatest. It may be found advisable to reduce such work to a minimum by constructing an intercepting sewer at a somewhat higher level and thus restrict the construction m the low-lying sections to small sewers only deep enough to serve the property of that district
Another influence of topography on sewerage plans, often overlooked, was stated as follows by Dr. Hering in hie report of 1881 to the National Board of Health:
In caso of sudden showers on a greatly inclined surface which changes to a level below, the sewers on tho latter will become unduly charged, because a groatnr percentage flows off from a steeper slope in a certain time. To avoid this uneven reception, the alignment should, as much as possible, be so arranged as to prevent heavy grades on the sloping surface, at the expense of light ones on the levels. In other words, the velocity should be equalized as much as possible in the two districts. This will retain the water on the slopes and increase its discharge from the flat grounds, thus corresponding more to the conditions implied by the ordinary way of calculating the capacity of sowers. It will therefore become necessary not to select the shortest line to the low ground, but, like a railroad descending a hill, a longer